EPR characterization of the stereochemistry of the distal heme pocket of the engineered human myoglobin mutants.
Recombinant human myoglobin mutants with the distal histidine residue replaced by Leu, Val, or Gln residues have been prepared by site-directed mutagenesis and expression in Escherichia coli. The recombinant apomyoglobin proteins have been successfully reconstituted with cobaltous protoporphyrin IX to obtain cobalt myoglobin mutant proteins, and the role of the distal histidine residue on the interaction between the bound ligand and the myoglobin molecule has been studied by EPR spectroscopy. We found that the distal histidine residue is significant in the orientation of the bound oxygen molecule. Low temperature photolysis experiments on both oxy cobalt proteins and ferric nitric oxide complexes indicated that the nature of the photolyzed form depends on the steric crowding of the distal heme pocket. To our surprise, the distal Leu mutant has a less restricted, less sterically crowded distal heme pocket than that of the distal Val mutant myoglobin, despite the fact that Leu has a larger side chain volume than Val. Our results demonstrate that the distal heme pocket steric crowding is not necessarily related to the side chain volume of the E7 residue.